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Fluid Management Logistics: 

Issues For Space Station Freedom Evolution 







Cir- nt Fluid Logistics Approach 

The current logistics approach for resupplying fluids to the Space Station Freedom consists of an Unpressurized 
Logistics Carrier containing smaller subcarriers with the fluid tanks and hardware. The Unpressurized Logistics 
Carier is designed for STS-launch compatibility only and for reusability. The Freedom propulsion and reboost 
system utilizes four propulsion modules with a capacity of 10000-12000 lbs of hydrazine each. These modules 
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Evolution Of Space 

Station Freedom Fluid Resupply 
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Launch Vehicle Evolution 
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ogistics Carrier Configuration 











Expenda ble Fluid/Propellant Carrier Description 

The key design features of the tluid/propellant carrier are summarized below. 







“O 

- *0 .9> 


O • n 03 

2 F° a° 

®|j b 3- 2 

^ § C 8 

<D o ^ 5 

N CVJ 0 0 O 

*%Z T— i_ 4-J 4 — 

i g <8 1 ® 

^iEao 
w CO c0 C/3 p 
0 ) c . 
S -g .E ~ 2 0 

0 ^ rj)X3 E *k_ 
^ O ? 0) C b 

c|f 3 E 0 

>* co 0 < jj? 
c> o i: s p 

tdl^o 

E 0 ■“ X> i: 
ogcoo^f 


03 >;>; 2 ^ -o 


0 ^ w 33 «-» C 

r CO <D o i- 03 

H c .E £ 2 ^ 

5 ~ £ co j5 c 
O 3-0 9 E o 

® ~ -C ■*- o ^ 

c 2 o £ o)^ 

§-oj§§$§ 

° OJilj: 3 > 

w f>g i 2 q 

.SO (fl O m d r 


wiS® O (/) > 
0 w h- =, a. > 


0 cl =* 

E.*2 ° o E E 

co 1- >r-Q 3 a> 

0 ,® o w °- co 

1 c§ S.S© « 

ISSffSSS 


III ill 


a a) •? 0 .2 > 
•g §-ffl a<5 ® 
3 0.2 -coo § 

•*- 05 cp 

05 5 > SZ « 

-i'S 5 oc/) 


'C »- CD q) 


JZ 0 X> -O £ 

§ 1 - “sss 

~ . w (0 .t: 

co *r jc > > 5 
!= -^ c o co > 

J 0)rrt r 0 

ovq 5 Q. co o 

^ > X w r a) 
c > C H“ 


2 CD ® fc 


.r d2.E 
ca CL Q-.ts: ^ 
ODW cS 


f 

1 

i 


Carrier Design Concept 
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Expendable Fluid Carrier Schematic 
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Logistics Carrier Orbital Operations 
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Operations of the expendable logistics carrier begin with attachment of the carrier to the Station truss assembly 
by the Station Manipulator Arm or by directly by the OMV. After mating of the fluid and electrical couplings, the 
fluid transfer operations would occur as required using Station avionics for control and monitoring. 
Simultaneously, dry goods would be transferred as required into the pressurized modules or to the truss structure 
either by the manipulator arm or by the Flight Teleroboiic Servicer. Transfer of aDDroDriate waste fluids into the 









As stated in an introductory chart, simple techniques for the transfer of fluids on-orbit must be developed that will 
lend themselves to automatic control due to the probability of limited crew time. The fluid transfer technique is a 
key driver in the configuration of the fluid resupply system, including the logistics carrier. The facing page 
summarizes the state-of-the-art in fluid transfer techniques, including the processes involved and the status 
concerning testing, analysis, etc. The three categories shown, "no-vent" fill, ullage transfer, and vented fill, are 
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Summary/Status Of Orbitai Fluid Transfer Techniques 







The role cf an expendable fiuid/propellant carrier and operational techniques for fluid transfer can be seen in 
examination of the Soviet Progress tanker system. The Progress tanker system has been successfully operating 
for over ten years performing propellant resupply operations in a semi-automat* o mode. The unmanned Progress 
tanker is used to resupply the earlier Soviet Saiyut and the current k' r space station’s regulated bi propellant 
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Soviet Progress Tanker System Schematic 
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